Abstract Conditional cash transfer (CCT) and cognitivebehavioral treatments are evidence-based approaches to reduce stimulant use and sexual risk taking. We describe the adaptation and implementation of sequential behavioral interventions for Cambodian female entertainment and sex workers (FESW) who use amphetamine-type stimulants (ATS): (1) a 12-week CCT intervention; and (2) a 4-week cognitive-behavioral aftercare (AC) group. An ongoing cluster randomized stepped wedge trial in 10 Cambodian provinces is enrolling FESW with confirmed recent ATS use to examine the effectiveness of CCT + AC. In the first six provinces, 138 of the 183 eligible FESW (75 %) enrolled in CCT and completed a median of 25 (interquartile range 9-32) of the 36 urine screening visits. Of the 84 participants who were eligible for AC, 79 completed at least one session (94 %) and 57 completed three or more sessions (68 %). Culturally tailored behavioral interventions to reduce ATS use and optimize HIV prevention are feasible in resource-limited settings.
Introduction
In the 1990s, Cambodia (officially, the Kingdom of Cambodia) was one of the most highly impacted countries in Southeast Asia by the HIV epidemic, coinciding with the country's emergence from years of civil instability (Page et al., 2013; Saphonn et al., 2005 Saphonn et al., , 2010 . Comprehensive deployment of basic HIV prevention programs countrywide including condom use promotion, voluntary counseling and testing, and scaled up HIV treatment as prevention have contributed to large declines in HIV incidence and prevalence (Vun et al., 2014) . Historically, female entertainment and sex workers (FESW) have been the group with the highest prevalence and incidence of HIV in Cambodia. In 2010, HIV prevalence estimates among direct or brothel-based female sex workers ranged from 13.9 to 17.4 % and from 3.6 to 9.8 % among indirect or entertainment-based workers National Center for HIV/AIDS, Dermatology, and STDs, 2010) . Sex work remains a high-risk trade in Cambodia where recent enforcement of an anti-trafficking law that included prosecution of condom possession created additional barriers to accessing HIV prevention and sexual health care services among FESW .
The use of amphetamine-type stimulants (ATS) is prevalent and has negative implications for HIV prevention. There are an estimated 19.3-54.8 million ATS users worldwide, and following cannabis it is the second most commonly used substance globally (United Nations Office on Drugs and Crime, 2015) . Prevalence estimates for lifetime ATS use among Cambodian FESW were 42.5 % in 2007 and 30.1 % in 2009 with approximately one in four reporting ATS use in the past 3 months, 26.6 % in 2007 and 23.5 % in 2009 (Page et al., 2013) . Prior research has documented that stimulant use is associated with engagement in condomless sex and greater rates of HIV seroconversion (Koblin et al., 2006; Ostrow et al., 2009; Plankey et al., 2007) , but studies conducted to date have focused predominantly on men who have sex with men residing in industrialized countries. At the same time, there is emerging evidence that ATS use may be an important risk factor for HIV around the globe (Colfax et al., 2010) .
Novel approaches are needed to target ATS use as a driver of the HIV epidemic with marginalized, underserved women such as FESW in Asia. Recent qualitative findings with FESW in Cambodia highlight that ATS may serve important occupational functions as a thnam kamlang (power drug) by assisting women with working longer hours and seeing more clients in the context of limited economic opportunities Maher et al., 2011) . This may partially explain why ATS use is associated with greater odds of condomless sex and incident sexually transmitted infections in this population (Couture et al., , 2012 . The relevance of ATS use for engagement in condomless sex is further supported by similar qualitative findings with adolescent migrant girls in China and female sex workers in Vietnam (Ho et al., 2013; Zhang et al., 2015) . Implementing evidence-based substance abuse interventions targeting ATS-using FESW could optimize HIV prevention in Southeast Asia and other resource-limited settings.
Conditional cash transfer (CCT) provides tangible rewards as positive reinforcement for performing behaviors relevant to health promotion (Fernald et al., 2008; Rasella et al., 2013 ). An extensive literature examining CCT as a substance abuse intervention, also referred to as contingency management, demonstrates that it is effective in reducing stimulant use (Prendergast et al., 2006) . In addition to providing positive reinforcement for stimulant abstinence, cash payments delivered during CCT may also mitigate the effects of poverty as a key structural barrier to HIV prevention in resource-limited settings. This is supported in part by findings from a recent randomized controlled trial (RCT) in Malawi with never married, young women where CCT for school attendance and unconditional cash transfer achieved comparable reductions in herpes simplex virus type-2 and HIV prevalence versus no cash payments (Baird et al., 2012) . Despite its possible benefits for decreasing stimulant use and optimizing HIV prevention, important questions remain regarding whether and how CCT can achieve long-term reductions in risk behaviors after the cash incentives end .
Cognitive-behavioral interventions have the potential to augment the effectiveness of CCT by providing early recovery and relapse prevention skills to assist individuals with achieving sustained reductions in stimulant use and condomless sex. Based on the principles of relapse prevention (Carroll and Rawson, 2005) , the Matrix Model is a 4-month, outpatient treatment for stimulant use disorders that includes individual cognitive-behavioral therapy (CBT), CBT skills groups, family education groups, and regular urine toxicology screening (Lee and Rawson, 2008; Rawson et al., 1995 Rawson et al., , 2002 . A multi-site RCT in the United States observed that those receiving the Matrix Model were more engaged in treatment and had a greater number of urine samples that were negative for methamphetamine compared to treatment as usual (Rawson et al., 2004) . There is also some evidence that a culturally tailored Matrix Model intervention with stimulant-using gay and bisexual men achieves greater decreases in condomless receptive anal sex during treatment and more pronounced reductions in methamphetamine use, compared to other behavioral interventions (Shoptaw et al., 2005 (Shoptaw et al., , 2008 . Further clinical research is needed to adapt the Matrix Model for resource-limited settings where it is often not feasible to deliver intensive outpatient substance abuse treatment (Becker and Kleinman, 2013) .
Although a meta-analysis observed that delivering CCT with CBT yielded the best outcomes during treatment (Dutra et al., 2008) , few RCTs have been conducted to date. It also remains unclear whether there are long-term benefits of this combined approach compared to CBT alone with stimulant users (Epstein et al., 2003; Rawson et al., 2006) . Furthermore, relatively little is known about the sequential implementation of CCT and CBT interventions in resource-limited settings like Cambodia where formal substance abuse treamtent is often unavailable and structural factors are key determinants of ATS use Maher et al., 2011) . The goal of this study was to document the adaptation and implementation of evidencebased behavioral interventions for ATS-using FESW in Cambodia. First, we describe the adaptation of a 12-week CCT intervention and 4-week cognitive-behavioral aftercare (AC) group based on the Matrix Model to meet the needs of FESW who use ATS. Then, we detail procedures employed to sequentially implement CCT + AC as part of an ongoing cluster randomized stepped wedge trial in 10 Cambodian provinces. Process data on enrollment as well as attendance of CCT urine screening visits and AC ses- J Behav Med (2016) 39:502-510 503 sions from the first six provinces are also provided to index feasibility of these behavioral interventions with Cambodian FESW who use ATS.
Methods Procedures
Adaptation of CCT and cognitive-behavioral AC was informed by the Assessment, Decision, Administration, Production, Topical experts, Integration, Training, and Testing (ADAPT-ITT) model for tailoring evidence-based HIV interventions for new target populations (Wingood & DiClemente ,2008) . Cultural tailoring of CCT and AC proceeded in three distinct phases: development, training, and implementation. Consistent with the ADAPT-ITT model, the process of adaptation was iterative and the development phase was informed by qualitative feedback from FESW who use ATS, interviews with stakeholders such as service providers, and ongoing consultation with our non-governmental organization partners (FHI 360) who oversee the implementation of the SMARTGirl prevention program with this population (FHI 360, 2011) . The protocol for the study was reviewed and approved by the National Ethics Committee for Health Research, Ministry of Health, Cambodia; the University of California, San Francisco; UNSW Australia; and FHI 360. Outreach workers from non-governmental organization partners recruited eligible participants from SMARTGirl clubs, entertainment venues, and other locales where highrisk women are known to congregate or work. Eligible participants were Cambodian FESW who were: (1) biologically female; (2) C18 years of age; (3) reported C2 sexual partners or transactional sex within the last month; (4) able to understand spoken Khmer language; and (5) able to provide informed consent. Descriptive data on enrollment as well as attendance of CCT urine screening visits and AC group sessions were examined to index feasibility. Feasibility of recruitment was operationalized as an enrollment rate of 70 % or higher, an established standard in the literature (Crepaz et al., 2006) . Feasibility of intervention delivery was operationalized as completing at least half of the 36 urine screening visits (i.e., [18 urine screening visits) and attending three-fourths of scheduled AC sessions (i.e., 3 of 4 sessions completed) on average.
Development
Assessment included in-depth qualitative interviews with 30 FESW who reported using ATS. Participants were recruited using convenience sampling from five Cambodian provinces (i.e., Phnom Penh, Battambang, Banteay Meanchey, Siem Reap, and Kandal). Participants described possible barriers and facilitators to engagement in CCT as well as perceptions of potential AC components (Dixon et al. in press) . A description of the detailed thematic analysis of these qualitative data is in progress, but some findings directly informed efforts to develop CCT and AC. With respect to CCT, participants highlighted that a $1 USD incentive would not be sufficient, particularly given the possibility of lost income when abstaining from ATS. Thus, the incentive was increased to $2 USD per urine sample and a weekly bonus was included to positively reinforce continuous abstinence from ATS. Participants also noted that transportation would be a key structural barrier to participating in CCT + AC, which prompted our team to provide transportation to CCT and AC visits. With respect to the content of AC, women were interested in participating in enjoyable group activities. However, some concerns about the feasibility of the proposed meditation and relaxation exercises were raised, which led our team to prioritize brief approaches that would be more easily accessible for this population.
Decision processes in consultation with providers at FHI 360 at this early stage of adaptation were focused on finalizing the CCT protocol and identifying relevant exercises for the cognitive-behavioral AC group by reviewing treatment manuals for the Matrix Model (Center for Substance Abuse Treatment, 2006), Mindfulness-Based Relapse Prevention (Bowen & Chawla, 2011) , and the World Health Organization's Self Help Strategies for Substance Use (Word Health Organization, 2010) . Because thrice weekly urine screening visits are required for biologically confirmed continuous abstinence from stimulants, we determined that CCT urine screening visits in each province should be conducted with two distinct schedules to maintain fidelity: (1) Monday, Wednesday, and Friday; and (2) Tuesday, Thursday, and Saturday. Relevant domains selected for AC content were: (1) enhancing social support for reducing stimulant use and its related harms; (2) providing cognitive-behavioral recovery skills; and (3) brief meditation and relaxation training. In consultation with FHI 360, we chose to deliver a 4-session AC group because this time-limited approach would increase the likelihood that the entire 16-week intervention could be implemented in Cambodia if CCT + AC ultimately proves to be effective.
Development of the cognitive-behavioral AC group protocol was informed by core elements the ADAPT-ITT model to achieve an initial draft of the treatment manual. Topical experts in CBT for stimulant use disorders, Drs. Rick Rawson and Steven Shoptaw, were consulted to assist with selecting Matrix Model cognitive-behavioral skills worksheets to tailor the intervention skills for this popu-lation (Center for Substance Abuse Treatment, 2006) . Production entailed developing a comprehensive first draft of the manual that emphasized cognitive-behavioral processes relevant to early recovery and relapse prevention. At this stage, our team also focused on including culturally appropriate experiential group exercises (e.g., role plays) as well as meditation and relaxation training in the initial draft of the manual. The primary objectives of these components are to build group cohesion, facilitate observational learning, and assist participants with acquiring behavioral skills for managing triggers for ATS use.
Administration was accomplished by completing cognitive interviewing with the first draft of the AC intervention manual where seven FESW who reported using ATS were asked to provide their interpretations of the intervention content and exercises. This provided important feedback regarding areas where further refinement of the presentation of cognitive-behavioral skills was necessary and helped to ensure cultural equivalency of the underlying cognitive-behavioral processes being targeted. Informed by this cognitive interviewing, integration entailed creating a second draft of the manual. This draft more adequately addressed key concepts (e.g., triggers) with culturally relevant terminology and there was an explicit focus on accommodating the relatively low literacy of the target population using pictorial representations where possible. The second draft of the manual was reviewed and edited by our team, which included Cambodian mental health professionals (EN and CS) to ensure cultural relevance while maintaining the core cognitive-behavioral skills. A third and final draft of the manual was created following the delivery of the AC groups in the first two provinces to clarify facilitation procedures for administering the sessions.
Training
The CCT staff training included a comprehensive overview of urine drug screening procedures such as sample collection, adulteration testing, and communicating results to participants. Staff members were provided with a general orientation to delivering low threshold, harm reduction services to substance users. This included role play exercises with scripted messages on how to communicate urine toxicology results. Staff were specifically instructed to deliver urine toxicology results that were positive for ATS (amphetamine or methamphetamine) in a factual, nonjudgmental manner while encouraging participants to attend subsequent urine screening visits.
The AC groups were led by a master's level Cambodian psychologist (EN) with expertise in CBT who supervised a co-facilitator with a bachelor's degree in Psychology (PM). The co-facilitators completed all four of the AC groups sessions in one province with direct supervision from the Cambodian psychologist in order to be formally certified to deliver AC groups independently. The co-facilitators subsequently received a combination of direct observation and individual supervision sessions with the Cambodian psychologist to provide support for optimizing group process and delivery of the cognitive-behavioral skills.
Implementation
An ongoing cluster randomized stepped wedge trial is testing the effectiveness of the CCT + AC intervention that is being implemented sequentially in 10 Cambodian provinces with FESW who use ATS (www.clinicaltrials.gov; NCT01835574). To determine eligibility for CCT, participants completed a baseline assessment. Using the Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST), eligible participants were required to receive a score of four or higher (i.e., C4) on the ATS specific substance involvement subscale (Humeniuk et al., 2008) , and provide a urine sample that was positive for ATS (amphetamine or methamphetamine). An ATS specific substance involvement score of four or higher was selected because it identifies women who are at least at moderate risk for a stimulant use disorder based on the ASSIST feedback card (Humeniuk et al., 2008) . Among those enrolled in CCT, women who complete at least half of the 36 urine screening visits (i.e., C18) were eligible to participate in the AC group regardless of their urine test results.
CCT intervention
The CCT intervention included thrice weekly urine screening for 12 weeks (i.e., 36 possible urine screening visits). Participants were encouraged to attend urine screening visits at the study field site, but staff also conducted urine screening visits off site as needed to accommodate scheduling difficulties that were often related to sex work. At each urine screening visit, participants received $2 USD for providing a sample that was negative for ATS (amphetamine and methamphetamine). Each week where all three of urine samples were negative for ATS, participants received a cash bonus. This bonus was $2 USD in weeks 1-4, $4 USD in weeks 5-8, and $6 USD in weeks 9-12 to mitigate habituation to the CCT reward schedule. Cash incentives were provided to participants at each urine screening visit as an immediate, tangible reinforcement for ATS abstinence. This is consistent with prior research where more frequent receipt of cash incentives earned in CCT was associated with greater odds of abstinence at subsequent urine screening visits (Ling Murtaugh et al., 2013) . Where participants provided a positive urine test for ATS, they did not receive the incentive for that visit or a cash bonus for that week. Urine testing results for each participant were systematically tracked on a CCT card that provided a visual representation of each urine screening visit where results were logged. Using the CCT card, the remaining possible incentive was reviewed with participants at each urine screening visit. Total possible reinforcement for ATS abstinence over the 12 weeks was $120 USD.
Cognitive-behavioral AC group
There were two main goals of the 4-session, cognitivebehavioral AC group. First, AC provided women with a supportive environment to discuss their experiences related to ATS use. In the AC group sessions, women can receive and provide social support for avoiding ATS use or reducing the harms that they experience related to ATS use. Social support is conceptualized as a key change process in AC for helping women avoid ATS use as well as to overcome feelings of guilt and shame related to being FESW who use ATS. Second, consistent with the cognitive-behavioral model, the AC group provided women with skills that are designed to change thoughts, feelings, and behaviors to more effectively manage triggers for ATS use.
Each AC group session includes four key components: (1) experiential group exercises; (2) didactic recovery skills training; (3) meditation and relaxation training; and (4) a ''lucky draw'' which is a form of CCT that provides positive reinforcement for group attendance. Group exercises were designed to facilitate cohesion and observational learning as well as provide opportunities for in vivo practice of skills that can assist with avoiding ATS use. Recovery skills training included cognitive-behavioral strategies to support early recovery and relapse prevention using worksheets for home practice. Because FESW did not receive any individual or group treatment during CCT, we chose to focus on delivering early recovery and relapse prevention skills that did not require experience with the cognitive-behavioral model. These activities were designed to raise awareness regarding internal and external triggers for ATS use as well as assist participants with examining ways to change thoughts, feelings, or behaviors to avoid ATS use. Meditation and relaxation training was delivered in each session to provide women an opportunity to practice techniques for managing negative emotions, cravings, and other internal triggers for ATS use.
A ''lucky draw'' occurred at the end of each AC group as positive reinforcement for attendance. Adapted from Petry's prize-based incentive methodology for CCT (Olmstead et al., 2007) , women drew one ticket from a prize bowl following each AC group session. With these tickets, participants received a reward in the form of a cash prize ($10, $5, or $2) or applause with positive affirmations from the group. For each 4-session AC group, prize bowls with 110 total tickets for the ''lucky draw'' included one $10 ticket, 11 $5 tickets, 48 $2 tickets, and 50 tickets for applause and positive affirmations from the group. Tickets were drawn without replacement. Lucky draw cash incentives are provided immediately. Table 1 provides a summary of the AC group content by session. AC groups included a maximum of 10 women and multiple AC groups were conducted where necessary.
Results
As shown in Fig. 1, 183 women with an ATS specific substance involvement score of four or higher on the ASSIST and biologically confirmed recent ATS use were eligible for CCT in the first six provinces. Of these, 158 accepted a CCT appointment (86 %) and 138 (75 %) enrolled in CCT by completing at least one urine screening visit. Half of these CCT-enrolled women (n = 72; 52 %) were between 23 and 30 years old (median = 27, Interquartile range [IQR]: 23-31). Fifty-one percent (n = 71) completed between 1 and 6 years of primary education. One quarter (n = 35; 25 %) reported never being married and more than half (n = 78; 57 %) had at least one child. In the past month, approximately one-third (n = 54; 39 %) conducted sex work in an entertainmentbased venue, 43 % worked freelance, and 18 % were brothel-based FESW. Women enrolled in CCT completed a median of 25 (IQR: 9-32) of the 36 urine screening visits. Eighty-four women completed at least half (i.e., '18) of the 36 CCT urine screening visits making them eligible for the cognitive-behavioral AC group. The vast majority of the 84 women who were eligible for AC completed at least one group session (n = 79; 94 %) and approximately twothirds (n = 57; 68 %) completed three or more group sessions. Thus, 44 % of the total population of women who were eligible for CCT completed at least one AC session and approximately one-third (31 %) of the total number of eligible women completed at least three AC sessions.
Discussion
This formative study described the adaptation of a CCT and cognitive-behavioral AC group intervention for implementation as part of a cluster randomized stepped wedge trial with Cambodian FESW who use ATS. Guided by the ADAPT-ITT framework (Wingood & DiClemente, 2008) , the iterative process of adapting these evidencebased behavioral interventions for this population was informed by qualitative observations regarding the role of poverty, working conditions, transportation difficulties, and low literacy as possible barriers to engagement. Findings indicate that CCT + AC is feasible to implement with Cambodian FESW who use ATS. More than 70 % of eligible participants enrolled in CCT, providing support for feasibility of recruitment. Process indicators from the first six provinces in this ongoing cluster randomized stepped wedge trial also demonstrate feasibility of intervention delivery such that participats completed a median of 25 of the 36 possible urine screening visits and two-thirds of participants who were eligible for AC completed three or more group sessions. The approach employed to develop CCT and AC provides insights into some best practices for adapting and implementing evidence-based, behavioral interventions in resource-limited settings.
Only a small fraction of the broader population of individuals with a substance use disorder receive treatment (Open Society Foundations, 2010) , which is also evident in CCT + AC engagement (Fig. 1) . Among the total population of FESW eligible for CCT + AC, half attended a sufficient number of CCT urine screening visits to participate in AC and approximately one-third completed three or more cognitive-behavioral AC sessions. This is consistent with previous findings from the United States where only one in ten individuals with a substance use disorder receive addiction treatment (Open Society Foundations, 2010) and three-fourths of those enrolled in substance abuse treatment drop out early (Loveland & Driscoll, 2014) . Consistent with the HIV care cascade (Gardner et al., 2011) , expanded efforts are needed to support the identification of individuals with substance use disorders followed by interventions to promote linkage to and retention in evidence-based substance abuse interventions. In resource-limited settings like Cambodia where formal substance abuse treatment is not available, CCT + AC represents a time-limited, potentially scalable approach to reduce ATS use and optimize HIV prevention with FESW.
Our findings should be interpreted in the context of some important limitations. Cognitive-behavioral substance abuse treatments for stimulant use disorders such as the Matrix Model are intensive approaches requiring a combination of up to 56 individual, group, and family sessions to achieve modest reductions in stimulant use (Colfax et al., 2010) . Because the present study was conducted in a resource-limited setting, we developed a 4-session, cognitive-behavioral AC group with the goal of boosting and extending the effectiveness of CCT as an evidence-based intervention for reducing stimulant use (Prendergast et al., 2006) . Although this approach appears to be feasible to implement, the number of AC session delivered represent less than 10 percent of those provided in the Matrix Model treatment. At the same time, there is some evidence that CCT alone achieves long-term reductions in stimulant use and condomless sex that may be comparable to the Matrix Model (Shoptaw et al., 2005) . Our ongoing cluster randomized stepped wedge trial will examine the effectiveness of CCT + AC with Cambodian FESW who use ATS. Because ATS use assists FESW with seeing more clients, it is possible that CCT + AC may not adequately offset the lost earnings due to the relatively modest amount of the cash incentives. Further research is needed to examine whether and how behavioral interventions targeting ATS use can be paired with structural interventions such as microfinance that address poverty as a driver of ATS use and condomless sex in this population (Gupta et al., 2008) . Finally, although findings from the present study highlight that it is feasible to deliver CCT + AC to Cambodian FESW who use ATS, further mixed methods research is needed to better characterize acceptability of this approach with FESW and service providers.
Despite these limitations, this study provides some of the first evidence regarding the feasibility of delivering behavioral interventions to reduce ATS use and condomless sex with FESW in Cambodia. An ongoing cluster randomized stepped wedge trial is examining the effectiveness of CCT + AC with ATS-using FESW in 10 Camobodian provinces. Because CCT + AC is time-limited, it represents a potentially scalable approach to target ATS use as a driver of the HIV epidemic if it ultimately proves to be effective. committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2000. Informed consent was obtained from all patients for being included in the study.
